Direct interaction of the alpha and gamma subunits of the G proteins. Purification and analysis by limited proteolysis.
The heterotrimeric G proteins are often regarded functionally as a heterodimer, consisting of a guanine nucleotide-binding alpha subunit and a beta gamma subunit complex. Since the tightly associated beta gamma subunit complex can be separated only under denaturing conditions, studies aimed at determining the individual contributions of the beta and gamma subunits in terms of binding to the various alpha subunits, interacting with receptors, and regulating effectors, have not been possible. To circumvent this problem, we have used baculovirus-infected cells to direct the individual expression of the beta 1 and gamma 2 subunits. Application of extracts from baculovirus-infected cells to an alpha subunit of G protein (G(o) alpha)-affinity matrix resulted in the selective retention and AMF-specific elution of the expressed gamma 2 subunit, but not the expressed beta 1 subunit. Overall, these and other data provide the first evidence of a direct association between the gamma and alpha subunits, which is dependent on prenylation of gamma. The apparent direct association between the gamma and alpha subunits was further probed by limited trypsin proteolysis. Upon addition of trypsin, the G(o) alpha subunit was rapidly cleaved to a 24-kDa fragment. However, in the presence of the purified gamma 2 subunit, trypsin cleavage of the G(o) alpha subunit was completely prevented. This demonstration of a direct association between the gamma and alpha subunits is particularly intriguing in light of the increasingly large number of known alpha, beta, and gamma subunits, which raises important questions regarding the assembly of these subunits into functionally distinct G proteins. Thus, a direct association between the gamma and alpha subunits, which exhibit the greatest structural diversity, may provide the basis for the selective assembly of these subunits into G proteins with functional diversity.